and alkaline habitats with a variable (up to saturation) salt concentration and high pH values. The genus Bacillus was proposed by Cohn in 1872 [6] and since then it has undergone substantial taxonomic changes. Currently, this genus groups near 200 species [10] with some of them having a moderately halophilic and alkaliphilic/alkalitolerant response, such is the case of B. oshimensis (from soil in Japan) [29] , B. saliphilus (from algal mat from a mineral pool in Italy) [24] , B. chagannorensis (from a soda lake in China) [3] , B. aurantiacus (from an extremely shallow soda lake in Hungary) [2] , and Bacillus polygoni (from indigo balls in Japan) [1] .
In the present study, we report the discovery of a novel moderately halophilic, alkaliphilic
Bacillus species during a study of bacterial diversity in hypersaline habitats using a culturedependent approach. Seven bacterial strains were isolated from water and sediment samples from hypersaline and alkaline lakes located in three different countries: China, Kenya and Tanzania. The taxonomic status of the isolates was determined using a polyphasic approach.
Strains 103NT4 and WE1 were isolated in 1988 following the methodology described by Duckworth et al. [8] . Strain 103NT4 was isolated from orange-coloured soda crusts surrounding a warm soda seep brine (35 º C) located on the northern shore of Lake Natron (Tanzania) (2º08' S, 36º00' E, pH 10.5, conductivity 35 mS cm -1 ), while strain WE1 was isolated from a sediment sample from the eastern shore of Lake Elmenteita, in the Kenyan section of the East African Rift Valley (0º25' S, 36º15' E, pH 10.5, conductivity 12.7 mS cm -1 ) [8] . The other five strains were isolated from water (CG1 T and CG2) and sediment (CG4, CG6 and CG7) samples taken from Lake Chagannor, during an expedition in were suspended in 10% (w/v) marine salts. The suspensions were vortexed for 1 min, allowed to settle, serially diluted in 10% (w/v) marine salts and then spread-plated in duplicate on alkaline saline medium followed by aerobic incubation at 37ºC. The strains were subsequently purified three times by plating on the same medium and maintained on the same alkaline saline medium and at -80ºC on this medium without agar and supplemented with 30% (v/v) glycerol. In addition to the seven isolates, Bacillus agaradhaerens DSM 8721 T was obtained from the Deustche Sammlung von
Mikroorganismen und Zellkulturen (DSMZ), Braunschweig, Germany, and cultivated at 37 ºC on alkaline saline medium. This bacterium was used as reference for comparative phenotypic and chemotaxonomic studies.
The phylogenetic position of the seven isolates was determined by complete 16S rRNA gene sequence analysis. Genomic DNAs were prepared using the method described by
Marmur [19] . PCR amplifications of the 16S rRNA gene were carried out with the forward primer 16F27 and the reverse primer 16R1488. Sequencing was performed using an automated DNA sequencer model 3130XL (Applied Biosystems). Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon server version 2 ( 91 http://www.eztaxon.org/; [5] ). The 16S rRNA gene sequences were aligned with the published sequences of closely related bacteria. The alignment was confirmed and checked against both primary and secondary structures of the 16S rRNA molecule using the alignment tool of the ARB software package [18] . The phylogenetic trees were constructed using three different methods: maximum-likelihood [11] , maximum-parsimony [13] and neighbour-joining [25] , isolates the DNAs were extracted and purified by the method of Marmur [19] and the G+C contents of the DNAs were determined in triplicate from the midpoint value of the thermal denaturation profile [20] by using the equation of Owen and Hill [24] . The genomic DNA G+C contents of the seven isolates ranged from 42.2 to 43.4 mol% (Table S1) [16] , described in detail elsewhere [21] . The hybridization temperature was 46.4 ºC, which was within the limit of validity for the filter method [7] and the percentage of hybridization was calculated according to Johnson [16] . The values presented were based on a minimum of four replicates. The values of DNA-DNA hybridization between strain CG1 T and the other six isolates ranged between 85% and 99%. These values are clearly higher than 70%, cut-off generally accepted for species delineation and support the placement of the seven isolates as the same genotypic species [27] .
In order to phenotypically characterize the isolates and, following the minimal standards for describing new genera and species of aerobic, endospore-forming bacteria recommended by Logan et al. [17] , standard phenotypic tests were performed. The Gram stain reaction was carried out using the method described by Dussault [9] . Cell morphology and motility were studied by phase-contrast microscopy. The morphology of colonies, their size and pigmentation were observed on the alkaline saline solid medium with different salt concentrations after 2 days of incubation. Growth at different concentrations of salts was determined on the alkaline saline medium containing 0, 0. Table   S1 or included in the species description were carried out following methodologies described previously [14, 23, 28] . Unless otherwise indicated the tests were carried out in the alkaline saline medium (pH 10) and incubated at 37ºC in sealed containers to minimise evaporation. The seven isolates studied in this work were very similar in their phenotypic characteristics, although some differences were observed between them (Table S1 and species description).
Fatty acids were determined for the seven isolates, as well as for the reference strain
Bacillus agaradhaerens DSM 8721 T using the MIDI system (Microbial Identification System). All the strains were grown on alkaline saline medium, pH 10 at 37ºC, for 48 h. The characteristics that differentiate strain CG1 T from Bacillus agaradhaerens DSM8721 T are summarized in Table 2 . The differences in some features, such as colony pigmentation, growth in anaerobic conditions, range and optimal salt concentration for growth, optimal temperature for growth, hydrolysis of starch, Voges-Proskauer test, as well as the genomic DNA G+C content, can be used to distinguish this strain from Bacillus agaradhaerens (Table 2) . Therefore, the taxonomic data from polyphasic analysis clearly suggest that our isolates belong to the genus Bacillus and represent a new species of this genus, for which the new name B. locisalis sp. nov. is proposed.
Description of Bacillus locisalis sp. nov.
Bacillus locisalis (lo.ci.sa'lis. L. n. locus place, locality; L. gen. n. salis of salt; N.L. gen. n. 187 locisalis from a salted place). Moderately halophilic, growing in a wide range (1 to 25% w/v) of salt concentrations, with optimal growth at 7-10% (w/v) NaCl. Grows at 10-45ºC (optimal at 37ºC) and pH [8] [9] [10] [11] [12] (optimal at pH 9-10). Table S1 . Cellular fatty acid composition is given in Table 1 .
The habitats are saline and alkaline waters and soils. 
